Abstract. -The composition dependence of Curie temperature, spin reorientation temperature and magnetic anisotropy field are investigated for Nd2 (Fel-,T,)14 B (T = Nb, Mo and Ga) alloys. The contribution of pinning to the magnetic hardening for NdFeNbB sintered magnets increases with the Nb addition. Precipitation has been found in NdFeNbB sintered magnet.
THE EFFECTS OF ADDITION OF Nb, Mo AND Ga ON THE MAGNETIC PROPERTIES OF Nd-Fe-B ALLOYS
and Ga [3] in NdDyFeCoB or NdFeCoB magnets not only enhance the coercivity but also improve the thermal stability. In this work, the intrinsic magnetic properties of Nd2 (Fel-,T,),, B (T = Nb, Mo, Ga) and the permanent magnetic behavior of NdFeNbB sintered magnets are investigated.
Experiment
The samples were prepared by arc-melting of 99.5 % (scanning electron microscopy) and SEM X-ray microthe different effects on T, by Nb, Mo and Ga substitution is probably due to the different preferency analysis.
to six Fe sites in NdzFelrB tetragonal structure, and
Result and discussion
The compositional dependence of the Curie tem- , is shown in figure 2 for N~I~F~~~-, N~, B~ sintered magnets. The rernanence Br and the maximum magnetic product (BH),, decreases with increasing niobium content. The intrinsic coercivity ;Hc increases first, and then decreases with increasing niobium content.
Comparing the composition dependence of the coercivity with that of the anisotropy, it is clear that the coercivity depends on not only the anisotropy but also the microstructure for NdFeB magnets. The initial magnetizing field dependence of the coercivity for NdFeNbB sintered magnets in the thermally demagnetized state is shown in figure 3 . The slope at the steps of the curves increases with increasing Nb content. This result indicates that contribution of pin- Microstructural characterisation was obtained by SEM and SEM X-ray microanalysis. There are four phases in the niobium-containing magnet. Besides the well known NdzFelrB-type phase, the tetragonal NdFe4B4 and the Nd-rich phase, there also is a new phase precipitated. The figure 4 shows the electron micrograph of the Nd16Fe77-~Nb~B7 (z = 3) magnet.
This precipitation occurs within the main phase and a t grain boundaries (marked by arrows in Fig. 4 ). With energy dispersive X-ray spectra we determined the composition of this precipitation: Nd:Fe:Nb = 7:48:45, which can play the role of the pinning site. Fig. 4. -SEM micrograph and X-ray microanalysis of a Nb16Fe77-,NbxB7 1 : = 3 sintered magnet.
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